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@ (Substituted benzyl)-thio heterocyclic compounds having 

@ Heterocyclic compound of formula (I) and salts thereof 
are SRS-A antagonists: 



a leukotriene-antagonist activity. 
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wherein is a C, to Cg acyl group; is a C, to Ce alkyi group; 
Het- is a 5- or 6-membered heterocyclic ring which contains 1 
t9 3 nitrogen atoms and may additionally conlain a sulfur 
atom or an oxygen atom; is a carboxy group, an amino 
group, a C^ to Cg alkylamino group which may be carboxy- 
substituted, a to Ca alkanoylamino group which may be 
carboxy-substituted. a di-id-Caalkyl) amino group, a hydroxy 
group, a Ci to Cs aikoxy group which may be carboxy- 
substituted. a mercapto group, a CrCa aikylthio group which 
may be carboxy-substituted, a group of formula: 

,4 



(wherein p is integer of 1 to 5. q is 0. 1 or 2, r is an integer of 1 to 
5; R* is a carboxy group, a C,-Ca aikoxy group which may be 
carboxy-substituted or a C,*Ca alkyI group which may be car- 
boxy-substituted and optionally additionally contain a sulfur 
atom or an oxygen atom in the carbon chain thereof); and n is 
0 or an integer of 1 to 3; provided that when the compound is 
substituted by a carboxy group, said cartx)xy group may be in 
the form of an ester, and when n is 2 or 3 different R^'s is may 
be present. 
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or formula: 
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HETEROCYCLIC COMPOUNDS 

This invention relates 'to heterocyclic compounds 
o£ formula (2} beloWi and salts 

thereof, which are useful as medicines, particularly as 
antagonists of SRS-A (slow reacting substance of anaphy- 
laxis } : 



R 

HQ 




cHrs-@-CR')a (I) 



wherein b} represents a lower acyl group; represents a 
lower alkyl group; (^3) represents a 5- or 6-membered 
heterocyclic ring which contains 1 to 3 nitrogen atoms and 
may additionally contain a sulfur atom or an oxygen atom; 
represents a carboxy group, an amino group, a lower 
alkylamino group which may be carboxy-substituted, a lower 
alkanoylamino group which may be carboxy-substituted, a 
di~lower alkylamino group, a hydroxy group, a lower alkoxy 
group which may be carboxy-substituted, a p|^,i7f?apf>n efmnp,. a 



lower alkylthio group which may be carboxy-substituted, a 
group represented by formula: -S- (CH^ ^p^^J^ * formula! 
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-S-(CH^) -S-(CH-) -COOH (wherein p represents an integer of 1 

2 p 2 r ' 

to 5, q represents 0, 1 or 2, r represents an integer of 1 to 5, 
and represents a carboxy group, a lower alkoxy group which 
nay be caiiaoxy-substituted, or a lower alkyl group which may be 
carboxy-substituted and optionally additionally contain a sulfur 
atom or an oxygen atom in the carbon chain thereof) ; and n 
represeitsO, 1' 2 or 3 ; provided that when the ocnpoundis 
substituted by a carboxy group, said carboxy group may be in 
the form of an ester and, when n represents 2 or 3, the 
groups need not be the same. 

It is generally considered that in allergic asthma, and 
orher atopic human diseases and in . anaphylactic shock in 
animals, various chemical mediators are released from the 
lung and other tissues and cause difficulties in the living 
body, such as contraction of smooth muscles, e.g., bronchi, 
pulmonary artery, etc., and enhancement of vascular permea- 
bility in the skin. As such chemical mediators, there are 
histamine and SRS-A. Histamine plays an important role in 
guinea-pig anaphylactic shock but not in allergic asthma in 
humare [Eiser, "Pharmacology and Therapeutics", 17, 239-250 
(1982)]. On the other hand, some evidence suggesTis that 
SRS-A is the most important chemical mediator of allergic 
asthma in humans [Brocklehurst, "Journal of Physiology", 151, 
416-435 (1960)? Austen and Orange, "American Review of 
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Respiratory Diseases'*, 12 » 423-436 (1975); Adams and Lichten- 
stein, ••Journal of Immunol ogy*, 122, 555-562 (1979)]. 

The development of medicaments for prophylaxis , 
elimination and reduction of hypersensitivity reactions has 
aimed at inhibiting the production and release of such 
chemical mediators or antagonizing the action of these 
chemical mediators. As an inhibitor of histamine release, 
disodium cromoglycate is well known and as antagonists of 
actions induced by histamine, various anti-histaminics are 
commercially available. SRS-A is known as a slow 
and long acting chemical mediator while histamine is a rapid 
and short acting chemical mediator. It has recently 
been recognized that SRS-A is a mixture of Leukotrienes C^, 

and E^, the structures of which have been determined by 
Samuelsson. SRS-A, i.e. Leukotrienes, are lipoxygenase 
metabolites of polyvalent unsaturated fatty acids (in 
particular, arachidonic acid) and it has been reported that 
SRS-A has various activities such as enhancement of mucus 
secretion, reduction of mucociliary transport, coronary 
artery contraction, reduction of cardiac contract ibility, 
etc., in addition to the aforesaid action as chemical 
mediator in immediate hypersensitivity reactions. According- 
ly, it has been desired to develop medicaments capable of 
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inhibiting the production and release of SRS-A or antagoniz- 
ing the effects of SRiS-A. 



We have found that the aforesaid 
compounds (I) of this invention strongly antagonize SRS-A. 

The characteristic feature of the compounds according 
to this invention in terms of chemical structure resides in 
the 5- or 6-membered heterocyclic group which contains 1 
to 3 nitrogen atoms and may additionally contain a sulfur 
atom or an oxygen atom is bound. Namely , the compounds of this 
invention represented by formula (1): 



(I) 



(a) 




CHr-S-KHet)-(B*)n 



(b) I (c) 



are characterized by the structural feature that moiety (c) 
is the aforesaid specific heterocyclic group and 
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is directly bonded to moiety (b) . 

Of known related cpnpoundB, those described in 
EP-A-1B1779 differ from those of this invention in that 
the moiety corresponding to moiety (b) is -O-A-V-, unlike 
-CHj-S- in this invention. Compounds containing moiety . 
(a) directly bonded to moiety (b) are known in Published 
Unexamined Japanese Patent Application 48944/85; the 
claims encompass compounds containing moety (b) to which 
a different moiety (c) is directly bound, but all compounds 
specifically prepared have moiety (b) bonded to this 
different moiety (c) via a 

phenylene group (— ) or an alkylene group 

(-(CH2)jj-)/ no compound having a direct bond between the 
two moieties being disclosed therein; further, in these 
prior compounds the different moiety (c) when heterocyclic, 

is limited to a S-tetrazole group ( ), Thus no 

H 

compoTsnds having moiety (b) directly bonded to moiety (c) 
vere known heretofore; the compounds of this 
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invention are unknown not only concretely but as a 
general concept. 

The terms used in the definition of groups in 
formula (I), and elsewhere herein, are explained below 
in more detail. 

The term "5- or 5-membered heterocyclic group which 
contains 1 to 3 nitrogen atoms and may additionally contain a 
sulfur atan or an oxygen atom" re'fers to a 5- or 6-membered 
monocyclic heterocyclic group which necessarily contains 1 to 
3 nitrogen atoms and may additionally contain a sulfur atom 
or an oxygen atom. 

Representative examples of hetero rings for 
these heterocyclic groups include pyrrole, imidazole, 
triazole, oxazole, thiazole, isothiazole, oxadiazole, thia- 
diazole, pyridine, pyrazine, pyrimidine, 1 , 3,S-triazine, 
pyrrolidine, piperidine and morpholine. These hetero rings 
may have 1 to 3 substituents shown by on any optional 
carbon atomfs) or nitrogen atom(s). 

The term "lower" means a straight or branched 
carbon chain having 1 to B carbon atoms. 
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Accordingly, the 'lower alkyl group" includes a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a 
butyl group, an isobutyl group, a sfic-butyl group, a 
tert-butyl group, a pentyl group, an isopentyl group, a 
neopentyl group, a tert -pentyl group, a 1-methylbutyl group, 
a 2-methylbutyl group, a 1 , 2-dimethylpropyl group, a hexyl 
group, an isohexyl group, a 1-methylpentyl group, a 2-methyl- 
pentyl group, a 3-methylpentyl group, a 1,1- dime thy Ibutyl 
group, a 1 , 2-dimethylbutyl group, a 2 , 2-dimethylbutyl group, 
a 1,3-damethylbutyl group, a 2, 3-diroethylbutyl group, a 
3 , 3-diinethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl 
group, a 1,1,2-triinethylpropyl group, a 1,2,2-triinethylpropyl 
group, a 1-ethyl-l-methylpropyl group, a l-ethyl-2-rnethyl- 
propyl group, a heptyl group, a 1-methylhexyl group, a 
1-ethylpentyl group, a 6-methylhexyl group, an bctyl group, 
etc. 

Examples of the "lower acyl group" include a formyl 
group, an acetyl group, a propionyl group, a butyryl group, 
an isobutyryl group, a valeryl group, an isovaleryl group, a 
pivaloyl group, a hexanoyl group, etc. 

The term "lower alkyl which may be carboxv -substi- 

tuted" or "lower alkanoyl which may be carboxy-substituted" 
refers to a lower alkyl group or a lower alkanoyl group which 
nay optionally have a carboxy group as a substituent on the 
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alkyl groups exemplified for the above-described lower alkyl 

group or the corresponding alkanoyl group. Examples of the 

"lower alkoxy group which may be carboxy-substituted" or 

"lower alkylthio group which may be carboxy-substituted" 

include a methoxy- or methylthio group, an ethoxy- • or 

ethylthio group, a propoxy- or propylthio group, an iso- 

propoxy- or isopropylthio group, a n-butoxy- or n-butylthio 

group, a carboxyraethoxy- or carboxymethylthio group 

(-S-CHjCOOH) , a 3-carboxypropoxy- (-OCH2CH2CH2-COOH ) or 

3-carboxypropylthio group (-S-CHjCHjCHjCOOH) , a 2-carboxy 
COOH 

propoxy- (-OCHjC^HCHj) or 2-carboxypropylthio group 
COOH 

(-SCHjcIhcHj) r etc. Examples of the "lower alkylamino group 
which may be carboxy-substituted" include a methylamino group 
( -NHCH3 ) , an ethylamino group ( -NHCHjCH^ ) , a propylamine 
group (-NHCHjCHjCH^)/ a carboxymethylamino group 
{-NHCHjCCOH) , etc. Examples of the "lower alkanoylamino 
group which may be carboxy-substituted" include a formylamino 
group, an, acetylamino group,- a prop ionyl amino group, an 
oxaloamino group (-NHCOCOOH), a carboxyacetylamino group 

(-NHCOCH>,COOH) , a 3-carboxypropionylamino group 

(-NHCOCHjCHjCOOH), etc. 

The term "lower alkyl group vAdch may be carixwy- 
substituted and opticnally additionally contain a sulfur atom or an 
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oxygen atom In the carbon chain thereof* for R 1& a 
straight or branched carbon chain of 1-B e.g. 1-6 carbons 
which may be substituted by a carboxy group on the carbon 
chain thereof and which in addition to such carboxy- 
substitution may contain an oxygen atom or a sulfur atom 
at a terminal or intermediate position of the carbon chain. 
Representative examples of the groups Included in the 
definition are as follows: ' 

carboxymethoxy group (-CXIHjCOOH) , 
carboxyraethylthio group (-SCHjCOOH), 

1- carboxyethoxy group (-OCHCOOH), 

2- carboxyethyl group (-CH2CH2COOH ) , 
carboxymethylthiomethyl group (-CHjSCHjCOOH) ^ 
carboxymethoxymethyl group (-CHjCXIHjCOOH) , 

3- carboxypropoxy group (-OCHjCH^CHjCOOH) , 

2- carboxypropoxy group (-OCHjCHCOOH ) , 

CH3 

5-carboxypentyloxy group (-0(0112)500011) # 

3- (carboxymethylthio)propyl group (- (CHj )2SCH2COGH) / 

2- ( 2-carboxyethyl thio)ethyl group 

(-(CH2)2S(CH2)2COOH), 

3- (2-carboxyethylthio)propyl group 

(-(CH2)3S(CH2)2COOH) 



I 
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The group may be svibstituted at any optional 
position on the phenyl ring. 

SynibolE p and r represent the same or different 
integers of 1 to 5; thus (CH2)p and (CH^lj. are selected 
independently from a methylene, ethylene / propylene, 
tetramethylene (butylene) and pentamethylene groups. 

Further -S- can be a thio group (-S-, q«0), a sulfinyl 

0 0 0 

group (-S-, q=l) or a sulfonyl group (-S-, q»2), depending 



upon the value of q. Representative examples of the group 
(0)g 

-S(CH2)p-S-{CH2)^COOH include the following: 

-S(CH2)2SCH2COOH, 
-S(CH2)3SCH2COOH, 
-S(CH2)3S{CH2)2COOH, 

0 
t 

-S(CH2)pCH2COOH, 
0 0 

-S(CH2)3SCH2COOH, 
0 0 

-S ( CHj ) 2S^CH2 ) 3COOH 



The compounds of this invention 

having a carboxy group as a substituent- 



- 11 - 



0214732 



may form esters or salts thereof i and the 
invention includes these esters or salts « Examples of 

the esters include lower alkyl esters such as a metliyl ester, 
an ethyl ester, a propyl ester, etc. and further phenyl-lower 
alkyl esters which may optionally be substituted with a lower 
alkoxy group, such as a benzyl ester, a p-methoxybenzyl 
ester, etc. Examples of the salts include salts with, 
inorganic bases such as sodium, potassium, etc.; salts with 
organic bases such as ethylamine, propylamine, diethylamine, 
triethylamine, morpholine, diethanol amine, etc. 

The compounds of this invention include optical 
isomers based on the existence of asymmetric carbon 7 
tautomers based on the kind of heterocyclic ring or the 
presence of an 0x0 group, a hydroxy group, a thioxo group or 
a mercapto group. This invention includes all such isomers, 
individually and in any admixture of two or more of them. 

The compounds (I) of this invention can be prepared, 
for example, by processes shown by the following reaction 
equations : 
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Process 1: 




Process 2: 
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process 3: 



HO' 

(VI) (VH) 



jC>-CHrS--^t)- NH, + HOOC-B» 



HO 



jO-5^)-CH,-S~^t^ NHCO-R' 



(lb) 



Process 4: 



R 

HO 



j]QLch,-s-@- a - Y- C00R« 



m) 



R 



>]^)-CHt- S-^)- A - Y - C OOH 



HO 

(le) 
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Symbols used above have the following significances: 
He^, i R^9 R^/ n : as defined above 

X : a halogen atom 

M : a hydrogen atom or an alkali metal 
A : an oxygen atom, a sulfur atom or 
an imino group (-NH-) 

B : a lower "alkyl group which may be 

carboxy-substituted^ a lower alkanoyl 
group which may be carboxy- 
substituted or^ a group shown by 
formula: 

or formula: . 

<o>, 

-(CH-,) -S-(CH.) -COOH, wherein p, 
2 p z r 

4 

g, r and R are 

as defined above 
Y : a lower alkylene group, a lower 

alkanoyl group, a carbonyl group, 
or a group shown by formula: 

M3L 



-(CH2)p-(^ or -(CH2)p-S-(CH2)^- 

wherein Z is a single bond or a lower 
alkylene group which may contain an 
oxygen atom or a sulfur atom in the chain 

. : a carboxy group or a lower alkyl 
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group which may be carb xy-8ubsti<- 
tuted 

an ester residue 

(provided that the carboxy group 
may optionally take ester form 
when carboxy*substituted ) 

Process 1: 

A compound of formula 
(I) is produced by reacting a substituted benzyl halide 
of formula (II) with a mercapto-substituted hetero- 

cyclic compound or an alkali metal**substituted compound 
thereof of formula (III). 

The reaction can be performed using the compounds (li) 
and (III) in almost equimolar amounts, or with a slight 
excess of one, in an organic solvent such as dimethylform- 
amide, dimethyl sulfoxide! methanol i- ethanol, propanbl, 
acetone, methyl ethyl ketone, tetrahydrofuran, chloroform, 
dioxane, or the like. 

When a mercapto-substituted heterocyclic compound is 

psed fts fchfi ffompnumd (TTT), the ffeftpfcion is generally 

performed in the presence of a base and suitable examples of 
such a base are potassium carbonate, Triton B| potassium 
hydroxide, sodium hydroxide, sodium hydride, etc. In order 
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to accelerate the reaction, potassium iodide, bromo-tetra-n- 
butyl ammonium, etc, may also be added to the system, in a 
catalytic amount. 

There is no particular restriction on the reaction 
temperature but the reaction is usually performed at room 
temperature or under heating. 
Process 2 : 

To perform this process, a compound (IV) which is a 

3 

compound (I) of this invention wherein R is a hydroxy group, 
a mercapto group or an amino group is used as a starting 
material. An alkyl halide cr an acyl halide (V) is reacted . 
with the compound (IV), The reaction can be performed 
in a manner similar to Process 1, 
Process 3: 

To perform this process, a compound (VI) wherein is 
an amino group is acylated with a carboxylic acid (VII) or a 
reactive derivative thereof. As such « active derivative 

there are an acid 

halide, an acid azide, an activated ester or an acid 
anhydride. When compound (VII) is used as a. free carboxylic 
acid, it is advantageous to perform the r eaction in the 
presence of a condensing agent such as dicyclohexylcarbodi- 
imide , etc . 

The reaction is performed using the compound (VI) and 
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the compound (VII) or reactive derivative thereof in almost 
quimolar amounts, or with slight xcess of one (e.g., the 
carboxylic acid component). When the carboxylic acid (Vll) 
is a dicarboxylic acid (e.g., oxalic acid, malonic 

acid, etc,), it is in the form 

wherein either carboxy group is protected as an ester 
thereof, etc. As the reaction solvent, there are used those 
inert to this reaction such as pyridine, tetrahydrofuran, 
dioxane, etc. 
Process 4: 

In this process, a compound (VIII) wherein is an 
esterified carboxy group 

is de-esterified to give a compound (Ic) having a 
free carboxy group. For the de-estcri£ication there niay 
be adopted hydrolysis in the presence of 

base such as sodium carbonate, sodium hydroxide, etc. or 
of acid such as trifluoroacetic acid, hydrochloric acid, etc. 

The compounds of this invention produced by these 
various procesises can be isolated and purified by conven- 
tional operations such as extraction, recrystallization, 
column uhiumatu f jiaphy, etc. ' 

The compounds (1) of this invention strongly antago- 
nize the actions of SRS-A as described hereinbefore and hence 
are useful for the prophylaxis and treatment of various 
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allergic diseases (for example, bronchial asthma, allergic 
rhinitis, urticaria), ischemic heart diseases, inflammations, 
etc. caused by SRS-A. 

At least some compounds of this invention also inhibit 
the production and release of SRS-A and have bronchodilator 
action. Compounds of this invention may also be useful as 
anti-inflammatory or anti-ulcer agents. 

(1) Inhibition of SRS-A- and LTD ^ -induced contraction of 
guinea-pig ileum and trachea 

Methods : Male Hartley guinea-pigs, weighing 500 to 700 
g were sacrificed by a blow on the head. The ileum and 
tracheal strips prepared according to the method of Constan- 
tine (Constantine, J. W., J. Pharm. Pharmacol., 17, 384 
(1965)) were suspended with 1.0 g tension in an organ bath 
containing 10 ml of Tyrode solution equilibrated with a 
mixture of 95% and 5% CO^ at 37 ''C. The tissues were 

equilibrated for 60 minutes; during this period the Tyrode 
solution was replaced every 15 minutes and the loading 
tension was adjusted to 1.0 g. The developed tension of the 
tissues was measured isometrically with • a strain gauge 

transducer, and recorded on a Recticorder. Both the 

contractile response of the ileum to submaximal concentration 
of SRS-A (derived from guinea pig lung) and tracheal response 
to lo"^ M LTD. were recorded in the absence and then in the 
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presence of various concentrations of test compounds. The 
incubation time of the compounds was 20 minutes. 

Results : As shown in Table 1, many compounds of this 

invention showed very potent anti-SRS-A action in the 
isolated ileum. Furthermore, Compounds of Examples 2, 32, 

33i 34, 35, 36, 37, 43 and 44 potently inhibited the 

contractions induced by LTO^ in the isolated guinea pig 
trachea (Table 1). 
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Table 1 

Anti-SRS-A and anti-LTD. effects of 
representative compounds of this invention in 
isolated guinea-pig ileum and trachea 



IC 50 (M) 



Compound 


Ileum 

Anti-SRS-A 


Trachea 

Ant i -LTD „ 
4 


Example 2 


4.2 


X 


10-8 


4.0 X lO"^ 


II 


4 


4.1 


X 


10-5 


- 


M 


10 


5.1 


X 


10-s 


- 


II 


11 


9.1 


X 


10-9 


- 


11 


12 


4.0 


X 


10-5 


- 


II 


13 


2.1 


X 


10-3 


— 


•1 


14 


5.0 


X 


io-« 




II 


22 


2.2 


X 


10-8 


- 




24 


3.3 


X 


10-5 


mm. 


n 


32 


1.5 


X 


10-^° . 


3.0 X 10*5 


II 


33 


2.9 


X 


10-" 


"5.4 X 10-8 


ti 


34 


1.1 


X 


10-5 • 


7.7 X 10-8 


n 


35 


1.1 


X 


10-8 


7.8 X 10-5 


fi 


36 


1.1 


X 


10-5 


2.9 X 10-5 


II 


37 


3.6 


X 


To-5 


1.1 X 10 ° 


tf 


43 


4.7 


X 


10-5 


3.8 X 10"5 


It 


44 


4.5 


X 


10-8 


1.9 X 10-' 


II 


46 


3.1 


X 


10-8 
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(2) Inhibition of LTD^-enhanced vascular permeability 
in gulnea'"piq 

Method ! Male Hartley quinea-pigs weighing 270 to 305 
g, starved for 16 hours i were intradermally injected 5 ng 
LTD^ in a volume of 0.1 ml into two sites on the shaved back. 

In addition, 0.1 ml of vehicle was injected intradermally in 
each animal to see non-specific irritation. One ml of saline 
containing 1% Evans blue was intravenously injected 2 minutes 
before LTD^ injection. Animals were sacrificed 30 minutes 
after LTD^ injection. The leaked dye at the site of LTD^ or 
vehicle injection was extracted according to the method of 
Harada et al. (Harada, M. et al., J. Pharm. Pharmacol., 23, 
218 (1971)) and measured photometrically at 620 nm. The LTD^ 
-induced skin reaction was expressed as the difference in the 
amount of dye between LTD^ and vehicle. Test compounds were 
orally administered 30 minutes before LTD^ injection. 

Results ; Compounds of Examples 2, 34 and 37 
dose-dependently inhibited the LTD^-enhanced vascular perme- 
ability in guinea-pigs; their ED^q values were 11.3, 4.2 and 
7.0 mg/kg p.o., respectively. These results reveal that 
Compounds of Examples 2, 34 and 37 show potent anti-leuko- 
triene effect by oral route. 
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(3) Acute toxicity in rats 

Male Fischer 344 rats 7 week old were used* Compounds 
of Examples 2 and 37 at .1000 mg/kg^ p.o. caused no toxic 
effect upon the rats during the observation period for 14 
days. 

The compounds (I) of this invention can be orally or 
parenterally administered as they are or as medical composi- 
tions of these compounds and pharmaceutic ally acceptable 
carriers or excipients [e.g., tablets , capsules , powders, 
granules, pills, ointments, syrups, injections, inhalants, 
suppositories, etc.]. The dose may vary depending upon the 
patient, administration route, symptoms, etc. but. is usually 
0.1 to .500 mg, preferably. 1 to 200 mg, per adult per day 
orally or parenterally administered two or three times per 
day. 

The invention is illustrated in more detail 
by the following examples. 
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Example 1 



0 

BD JkyJL^ S s-'-S ^COOC,H, 

To a mixture of 0.42 g of 4-acetyl-3-hydroxy-2-propyl- 
bentyl chloride, 0.54 g of ethyl [ (5-jnercapto-l,3, 4-thiadia- 
zol-2-yl)thio3acetate, 0.30 g of anhydrous potassium carbo- 
nate and 5 ml of methyl ethyl ketone were added catalytic 
amounts of potassium iodide and tetra-n-butylammonium bromide 
followed by stirring at 60*C for 3 hours. The reaction 
mixture was diluted with toluene and insoluble matters were 
filtered off. The filtrate was washed with aqueous sodium 
hydroxide . solution and dried over - anhydrous magnesium 
sulfate. The solvent was then distilled off. The residue 
was subjected to silica gel column chromatography. Elution 
with a mixture of hexane-ethyl acetate (5:1) gave 0.75 g of 

-otty ethyl [[ {^-"^^^-yi --^-hyriynxy-a-propvlbenzvl )thio]-' 

l,3,4-thiadiazol-2-yl]thio]acetate. 
Nuclear magnetic resonance spectrum (in CDCl^/ 
TMS internal standard, ppm): 
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1.18 (t, 3H)., 1.28 (t, 3H), 1.4-1.8 (2H), 

2.60 (s, 3H), 2.6-2.8 (2H) , 4.08 (s, 2H) , 

4.22 (q, 2H) , 4.54 (s, 2H) , 6,90 (d, IH) , 

7.52 (d, IH), 12.69 (s, IH) 



Mass spectrum m/z: 426 (M ) 
Example 2, 



In 7.8 ml of 90% methanol was dissolved 0.98 g of 
ethyl CC5-C (4-acetyl-3-hydroxy-2-propylbenzyl )thio]-l ,3,4- 
thiadiazol-2-ylJi: h3.oJacetare ObtialueU la EAatuplo 1 with hoat« 
ing at 60»C. Further 6-1 ml of < . IN aqueous sodium hydroxide 
solution was added to the solution- followed by stirring at 
60'C for 30 minutes. IN aqueous sodium hydroxide solution 



O 




- 25 - 



0214732 



and ethyl acetate were added to the reaction mixture to 
fractionate. ' The aqueous phase was made acidic with IN 
hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with, in sequence » water, isaturated 
aqueous sodium chloride solution and water and then dried 
over anhydrous magnesium sulfate. The solvent was then 
distilled off. Recrystallization of the thus obtained solid 
from isopropyl alcohol gave 0.75 g of CC5-[ (4-acetyl-3- 
hydroxy- 2-propy Ibenzyl ) thio ]-l ,3,4 -thiadiazol-2-yl ] thio ] - 
acetic acid. 

Melting point: 116 - 118"C 
Elemental analysis (as C, ,H. qN^O.S.) 



C(%) 



H(%) 



S(%) 



Calcd. 



48.22 



4.55 



7.03 



24.14 



Found 



48.11 



4.56 



6.96 



24.31 



Example 3 




S(CH,),COOC»Hs 
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Using as starting materials 0.30 g of 4-acetyl-3- 
hydroxy-2-propylbenzyl chloride' and 0.42 g of ethyl 4-[(5- 
mercapto-l,3,4-thiadia2ol-2-yl]thio]butyrate, 0.59 g of; oily 
ethyl 4-C C 5-C ( 4-acetyl-3-hydroxy-2-propylben2yl ) thio]-l ,3,4- 
thiadiazol-2-yl]thio]butyrate was obtained in a manner 
similar to Example 1. 

Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm):' 
0.99(t,3H) , 1.36{t,3H) , 1.4-1. 8(2H) , 
2.0-2.4(2H) , 2.4-2.8(4H) , 2.61(s,3H) , 
3,34(t,2H), 4.13(q,2H), .4.55(s,2H), 
6.93(d,lH) , 7.54(d,lH) , 12.69(s,lH) , 



Mass spectrum m/z: 4 54 (M ) 



Example 4 
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Using as starting material 0.25 g of 4*[[5*[(4* 
acetyl-3-hydroxy2-propylben2yl ) thio]-l , 3 , 4-thiadia2ol-2-yl ]- 
thio]butyrate obtained in Example 3, 0.23 g of 4-[C5- 
C (4-acetyl-3-hydroxy-2-propylben2yl )thio]-l, 3, 4-thiadia2ol-2- 
yl]thio]butyric acid was obtained in a manner similar to 
Example 2. 

Melting point: 75 - 78*C ' 

Elemental analysis (as Cj^gH22N204S2 ) 

C(%) H(%) N(%) S(%) 
Calcd. 50.68 5.20 6.57 22.55 

Found 50.55 5.32 6.56 22.36 

Example 5 

O 




TO a wlxLuxfai of 0.30 g of 4 -Q ce ' fayl - 3 "h yd ro «y"2"p ro py l ^ 
benzyl chloride, 0.22 g of 2-amino-5-mercapto-l,3,4-thiadia- 
2ole, 0.22 g of anhydrous potassivun carbonate and 3 ml of 
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methyl ethyl ketone were added catalytic amounts of potassium 
iodide and tetra-n-butylaramonium bromide followed by stirring 
at eo^'C for 2 hours. Ethyl acetate was added to the reaction 
mixture. After insoluble matters were filtered off, the 
filtrate was washed with aqueous sodium hydroxide solution 
and then dried over anhydrous magnesium sulfate. The solvent 
was then removed by distillation to give 0.44 g of 2-amino- 
5-[ { 4-acetyl-3-hydroxy-2-propylben2yl ) thio] -1 ,3,4- 
thiadiazole. 

Melting point: 143 - 147*'C 

Nuclear magnetic resonance spectrum (in DMSp-dg, 
TMS internal standard, ppm): 

0.92(t,3H) , 1.3-1.7(2H) , 2.3-2. 8(2H) , 
2.62(s,3H), 4.32(s,2H), 6.88(d,lH), 
7.72(d,lH), 12.7(s,lH), 



Mass spectrum m/z: 323 (M ) 
Example 6. 



HO 




S-tr-^C0CH2C00CH.-O^ OCH3 
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To a solution of 0.14 g of 2*amino-5-C (4-acetyl-3- 
hydroxy-2-propylbenzyl)thio]-lr3i4-thiadia20le obtained in 
Exaniple 5 and 0.15 g of mono-p*methoxybenzyl malonate in 
3 ml of pyridine were added 0.15 g of dicyclohexylcarbodi- 
imide and a catalytic aniount of p-toluenesulf onic acid. 
The resultant mixture was stirred at room temperature for 
6 hours. During the stirring* 0.15 g each of roono-p-methoxy-* 
benzyl malonate and dicyclohexylcarbodiimide were supple- 
mented to the system. After completion of the reaction i 
ethyl acetate was added to the system. After insoluble 
matters were filtered off, the filtrate was concentrated 
under reduced pressure. The obtained residue was dissolved 
in chloroform. The solution was washed with^ in sequence, 
IN hydrochloric acid, water, saturated aqueous sodium 
bicarbonate solution and water and then dried over anhydrous 
magnesium sulfate. The solvent was then removed by distilla- 
tion. The resultant residue was subjected to silica gel 
column chromatography followed by elution with a mixture 
of chloroform-methanol (4:1). The eluate was recrystallized 
from isopropyl alcohol to give 0.04 g of p-methoxybenzyl 
3-C C 5-[ ( 4-acetyl-3-hydroxy2-propylben2yl )thio]-l ,3,4- 
thi adiazol - 2 -yl ] amino ]- 3-oxopropionate . 
Melting point: 162 - 166 
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Nuclear magnetic resonance spectrum (in CDCI^, 
TMS internal standard, ppm) : 

1.00(t,3H), 1.4-2-0(2H), 2.58(s,3H), 

2. 6-2.9 (2H), 3.71(s,2H), 3.77 (s,3H), 

4.46(s,2H), 5.14(s,2H), 6.7-7.0(3H), 

7.2-7.4(2H), 7.52(d,lH), 12.3(1H), 
12.7{s,lH) 



. Example 7 




N— N 

S A g>-NHCOCHjCOOH 



Using as starting material 0.27 g of p-methoxybenzyl 
3- C C 5-r ( 4-acetyl-3-hydroxy-2-propylbenzyl ) thio]-l , 3 , 4-thia- 
dia2ol-2-yl]aminol-3-oxopropionate obtained in Example 6, 
0.16 g of 3-[C5-C(4-acetyl-3-hydroxy-2-propylben2yl)thio]- • 
1, 3r4-thiadiazol-2-yl3amino]-3-oxopropionic acid was obtained 
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in a manner similar to Example 2. 
Melting point: 184 - IBTC 

Nuclear magnetic resonance spectrum (in DMSO-d^, 
TMS internal standard, ppm): 

0.93(t,3H), 1.3-1.7(2H), 2.5-2.8(2H), 

2.63(s,3H}, 3.0-3.8(2H), 3.53(s,2H), 

4.54(s,2H), 6.96(d,lH)> 7.74(d,lH), 

12.73(s,lH) 

Example 8 

O 

To a mixture of 0,30 g of 4-acetyl-3~hydroxy-2-propyl- 
benzyl chloride, 0.24 g of 2,5-dimercapto-l,3r4-thiadia2ole, 

b>20 g ot anhydrous ' i;^ ' bta^ai " littt " earbunatkj aud - 4 - nil of methyl 

ethyl ketone was added a catalytic amount of tetra-n-butyl- 
ammonium bromide. The mixture was stirred at 60 for 1 
hour. After the reaction solution was rendered neutral by 
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adding dilute hydrochloric acid thereto, it was extracted 
with ethyl acetate. After the extract was dried over 
anhydrous magnesium sulfate, the solvent was distilled off. 
The residue was recrystallized from isppropyl alcohol to give 
0.20 g of 2-[(4-acet'yl-3-hydroxy-2-prcpylbsnzyl)thio]-5-mer- 
capto-1, 3, 4-thiadia2ole. 

The obtained crystals were si±>jected to silica gel 
column chromatography. - By eluting with a mixture of hexane- 
ethyl acetate (5:1), 0.03 g of the above-described product , 
having a higher purity was obtained. 
Melting point: 133 - 135'C 

Elemental analysis (as Ci4H3^6N202^3 ' 

C(%) H{%) N(%) S(%) 

Calcd. 49.39 4.74 8.23 28.25 

Found 49.41 4.60 8.17 28.19 

Example 9 



S-^J4(CHi)4C00CrH5 
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To a mixture of 0.30 g f 4-acetyl-3-hydroxy-2-propyl- 
bentyl chloride, 0.39 g of ethyl 5-C {5-mercapto-l, 3,4-thia- 
diarol-2-yl)thio]valerate, 0.20 g of anhydrous potassium 
carbonate and 4 ml of methyl ethyl ketone were added -cata- 
lytic amounts of potassium iodide and tetra-n-butylammonium 
bromide followed by stirring at 60»C for 3 hours. The reac- 
tion mixture was diluted with ethyl acetate and insoluble 

I ■ ■ 

matters were filtered off. The filtrate was washed with 

aqueous sodium hydroxide solution and dried over anhydrous 
magnesium sulfate. The solvent was then distilled off. The 
residue was subjected to silica gel column chromatography. 
Elution with a mixture of hexane-ethyl acetate (5:1) gave 
0.52 g of oiiy ethyl 5-CCS-C (4-acetyl-3-hydroxy-2-propyl- 
ben2yl )thio]-l, 3, 4-thiadia2ol-2-yl]thio]valerate. 
Nuclear magnetic resonance spectrum (in CDCl^, 
THS internal standard, ppm) : 



0.99(t,3H) , 



1.25(t,3H) , 



1.4-1.7(2H) , 



1.7-2.0(4H), 2.34(t,2H), 



2.61(s,3H) , 



2.5-2.8(2H), 3.30(t,2H}, 



4.12 (q,2B} , 



4.56(s,2H) , 



6.94(d,lH) , 



7.54 (d,lH) , 



12.68(S,1H) 
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Mass spectrum m/z: 468 (M^) 



Example 10 



0 




N- N 

S-^S'^ S(CHj)sCOOC2H5 



Using as starting materials 0.30 g of 4-acetyl-3- 
hydroxy-2-propylben2yl chloride and O. 4 6 g of ethyl 6-C(5- 
mercapto-l,3,4-thiadiazol-2-yl]thio]hexanate, 0,59 g of oily 
ethyl 6- [ [ 5- [ ( 4 -ace tyl-3-hydroxy- 2-propy Ibenzyl ) t hio ] -1 , 3 , 4 - 
thiadiazol-2-yl]thio]hexanate was obtained in a manner 
similar to Example- 9 . 

Nuclear magnetic resonance spectrum (in CDCl^* 
TMS internal standard, ppm): 

0.99(t,3H), 1.25(t,3H), 1.3-2.0(8H), 
2.30 (t,2H), 2.62(s,3H), 2.5-2.8(2H), 
^ 9Rf^.7m . 4.12(a.2H), 4.57(s,2HU 



6.93(d,lH), 7.54(d,lH), 12.68(s,lH) 
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Mass spectrum m/z: 482 (M**') 
Example 11 



O 

"S**^ N— N 

0 AJL- S > S(CH, )4C00H 



In 2 ml of 90% methanol was dissolved 0.20 g of ethyl 
5-CC5-C (4-acetyl-3-hydroxy-2-propylben2yl)thio]-l,3,4-thia- 
diazol-2-yl3thio]valerate obtained in Example 9 with heating 
at 60 "C. Further 1.5. ml of IN aqueous sodium hydroxide 
solution was added to the solution followed by stirring at 
60*C for 30 minutes. An aqueous sodium hydroxide solution and 
ethyl acetate were added to the reaction solution to 
fractionate. The aqueous phase was made acidic with 2N 
hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with, in sequence, water, saturated 
aqueous sodium chloride solution and then water and dried 
over anhydrous magnesium sulfate. The solvent was then 
distilled off to give 0.18 g of oily 5-CC5- 
C ( 4-acetyl-3-hydroxy-2-pr^ylben2yl ) thio3-l # 3 , 4-thiadiazol- 
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2-yl]thio]valeric acid. 

Nuclear magnetic resonance spectrum (in OMSO-d 
TMS internal standard, ppm): 

1.00(t,3K) , 1.3-1.9(6K) , 2.24(t,2H) , 

2.63(s,3H) , 2.4-2.8(2H) , 3,27(t,2H) , 

4.58(s,2H) , 7.00 (d,lH) , 7.76 (d,lH) , 
12.05{s,lH) , 12.73(s,lH) 

Mass spectrum m/z: 44 0 (m"*") 
Example 12 



Ethyl 6-C[5-C (4-acetyl-3-hydroxy-2-propylben2yl)thio]- 
l, 3, 4-thiadiazol-2-yl]thio]h€xanate, 0.29gr ( obtained in 
Example 10) as a starting material was treated in a manner 



recrystallized from isopropyl alcohol to give 0.02 g of 




similar to Example 11. 



The thus obtained solid was 
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6-C C 5-C ( 4-acetyl-3-hydroxy-2-pr pylbenzyl ) thio]-! , 3 , 4-thia- 

diazol-2-yl]thio]hexanolc acid. 

Melting point:- 67- 74*C 

Elemental analysis (as C2QH2gN20^Sj ) 

C{%) K{%) N(%) S{%) 
Calcd. 52. 94 5.76 6.16 21.16 

Found 52. B4 5.59 6.14 21.09 

Example 13 



S-^s>S(CH,)oCOOH 




To a mixture of 0.20 g of 2-C (4-acetyl-3-hydroxy-2- 
propylben2yl ) thio]-5-mercapto-l 9 3 , 4-thipdia2ole obtained in 
Example 8, 0.15 g of 7-bromoheptanoic acidi 0.18 g of 
anhydrous potassium carbonate and 5 ml of methyl ethyl 
ketone was added a catalytic amount of tetra-n-butylammonium 
bromide. The mixture was stirred at 60®C for 1 hour. An 
aqueous sodium hydroxide solution and ethyl acetate were 
added to the reaction solution to perform fractionation. The 
aqueous phase was made acidic with 2N hydrochloric acid and 
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extracted with ethyl acetate,. After the extract was dried 
over anhydrous magnesium sulfate, the solvent was distilled 
off. The ^ residue was subjected to silica gel ; column 
chromatography. Elution with a mixture of hexane-ethyl 
acetate (2:1) gave 0*20 g of 7-[ [ S-T (4-acetyl-3-hydroxy-2- 
propylbenzyl )thio]-l , 3 1 4-thiadiazol-2-yl]thio]heptanoic acid. 
Melting point: 63 - 68^G 
Elemental analysis (as Cpj^HjgNjO^S^ ) 





C(%) 


H(%) 


N(%) 


S(%) 


Calcd- 


53.82 


6.02 


5.98 


20,53 


Found 


53.95 


6.19 


5.88 


20.35 



Example 14 




To a mixture of 0.30 g of 4-acetyl-3-hydroxy-2-propyl- 
bbiizyl — chloride, — 0.20 g — — 4 - hydroxy a^moroaptopyrimi dine ^ 
0.20 g of anhydrous potassium carbonate and 4 ml of methyl 
ethyl ketone was added a catalytic amount of tetra-n-butyl- 
ammonium bromide. The mixture was stirred at 60*C for 1 day. 
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IN aqueous sodium hydroxide solution and ethyl acetate were 
added to the reaction mixture to fractionate. The organic 
phase was dried over anhydrous magnesium sulfate, and 

the solvent distilled off. The residue was subjected to silica 
gel column chromatography, Elution with a |mixture of 
hexane-ethyl acetate (1:2) gave 0*10 g of 2-[ ( 4-acetyl-3- 
hydroxy-2-propylben2yl )thio]-4-hydroxypyrimidine . 
Melting point: IIT'C 

Elemental analysis (as ^js^j^b^I^S^' 





C 


(%) 


H( 


%) 


N( 


%) 


S(%) 


Calcd. 


60 


.36 


5. 


70 


8. 


80 


10.07 


Found 


60 


.33 


5. 


70 


8. 


63 


9.90 



Example 15 




OCHjCOOCiHs 
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To a mixture of 0.06 g of 2-[ (4-acetyl-3-hydroxy-2- 
propylben2yl )thio]-4-hydroxypyriinidine obtained in Example 
14, 0.06 g of ethyl bromoacetate, 0.04 g of anhydrous 
potassium carbonate and 3 ml of methyl ethyl ketone was added 
a catalytic amount of tetra-n-butylammonium bromide. The 
mixture was stirred at 60**C for 1 hour. Water was added to 
the reaction mixture. The resultant mixture was extracted 
with ethyl acetate. After the extract was dried over 
anhydrous magnesium sulfate, the solvent was distilled off. 
The residue was subjected to silica gel column chromatography. 
Elution with hexane-ethyl acetate (6:1) cave 0,06 g of ethyl 

[[2-C (4"acetyl-3-hydroxy-2-propylbe^2yl)thio3-pyrimidin-4- 
yl 3oxy 3acetate . 
Melting point: 112 • 117 

Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 

1.00 (t,3H) , 1.25 (t,3H) , . 1.4^-1.8 (2H) , 
2.59(s,3H), 2.5-2.9(2H) , 4.22(q,2H) , 
4.38(s,2H) , 4.87(Sr2H) , 6.56(d,lH) , 



6.94{d,lH) , 7.53(d,lH) , 8.30(d,lH) , 
12.7(s,lH) 
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OCHjCOOH 



In 2 ml of 90% methanol was dissolved 0.06 g of ethyl 
[C2-C (4-acetyl-3-hydroxy-2-propylben2yl )thio]-pyrimidin-4- 
yl3oxy]dcetate obtained in Example 15 with heating at 60 ^C. 
Further 1 ml of IN aqueous sodium hydroxide solution was 
added to the solution followed by stirring at 60*C for 15 
minutes. An aqueous sodium hydroxide solution and ethyl 
acetate were added to the reaction mixture to fractionate. 
The aqueous phase was made acidic with 2N hydrochloric acid 
and extracted with ethyl acetate. The extract was washed 
with water and then dried over anhydrous magnesium sulfate. 
The solvent was then distilled off. The thus obtained solid 
was recrystallized from isopropyl alcohol to give 0.02 g of 

[[2^C(^"adetyl-3-hyd^^bky>2*t>^olpylbehigyl)rhiQ3^py^iroldxn-4^ 

yl]oxy]acetic acid. 



Mass spectrum m/z: 404 (m''') 
Example 16 
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Melting point: 174 


- 178 










Elemental analysis 


(as c 


18^20^ 










C 


(%) 


H(%) 


N(%) 


S(%) 


Calcd. 


57 


.43 


5.36 


7.44 


8.52 


Found 


57 


.20 


5.28 


7.28 


8.42 



Example 17 




Using as starting materials 0.30 g of 4-acetyl-3- 
hydroxy- 2 -propylbenzyl chloride and 0.25 g of 3-hydroxy-2- 
mercaptopyridine, 0.33 g of 2-[ (4-acetyl-3-hydrGxy-2-propyl- 
benzyl )thio]-3-hydroxypyridine was obtained in a manner 
similar to Example 14. 
Melting point: 126"C 
Elemental analysis (as C^^H^^^gNO^S ) 





C(%) 


H(%) 


N(%) 


S(%) 


Calcd. 


64.33 


6.03 


4.41 


10.10 


Found 


■64.16 


5.95 


4.43 


9.96 
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Example 18 




Using as starting materials 0.10 g of 2-[ (4-acetyl-3- 
hyclroxy-2-propylben2yl )thio]-3-hydroxypyridine obtained in 
Example 17 and 0.07 g of ethyl bromoacetate, 0.09 g of ethyl 
CC2-C (4-acetyl-3-hydroxy-2-propylben2yl )thio]pyridin-3-yl]- 
oxy]acetate was obtained in a manner similar to Example 15. 
Melting point: 98 - lOO^C 
Elemental analysis (as C..H^-NO-S) 





C( 


%) 


H(%) 


N(%) 


S(%) 


Calcd. 


62. 


51 


6.24 


3.47 


7.95 


Found 


62. 


29 


6.14 


3.42 


8.06 



Example 19 



0 
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using as a starting material 0.07 g of ethyl C[2-C(4- 

acetyl'-3-hydroxy-2-propylbenzyl )thio]pyridin-3-yl]oxy]acetate 
obtained in Example 18, 0.02 g of CC2-C (4-acetyl-3-hydroxy- 
2-propylben2yl)thio]pyridin-3-yl]oxy]acetic acid was obtained 
in a manner similar to Example 16. 
Melting point: 157 **C 
Elemental analysis (as Cj^gHjj, NO^S ) 

C(%) H(%) N(%) S(%) 
Calcd. 60.78 5.64 3.73 8.54 

Found 60.66 5.61 3.70 8.63 

The following compound was prepared in a manner 
similar to Example 14 : 

Example 20 




H5S 

H 



Using 3-mercapto-l,2,4-4H-tria2ole and 4-acetyl-3- 
hydroxy-2-propylbenzyl chloride, 2-hydroxy-3-propyl-4- 
[[ (l,2,4-4H-tria20l-3-yl)thio]methyl]acetophenone was 
obtained. 
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Melting point: 150 - ISl'C 
Elemental analysis (as C, .H,,N,0,S) 





C( 


%) 


H(%1 


N(%) 


S{\) 


Calcd. 


57. 


71 


5.88 


14.42 


11.09 


Found 


57. 


76 


5.84 


14.50 


10,84 



Example 21 




To a solution of 0.30 g of 2-amino-5-C (4-acetyl-3- 
hydroxy-2-propylben2yl )thio]-l,3,4-thiadia20le obtained in 
Example 5 in 6.5 ml of pyridine was dropwise added 0.20 g 
of ethyloxalyl chloride at -30 The mixture was stirred 
at room temperature for 30 minutes. Hater was added to the 
reaction mixture followed by extraction with ethyl acetate. 

After the extract was dried over anhydrous magnesium 
sulfate, the solvent was distilled off. The residue was 
subjected to silica gel column chromatography. Elution with 
a solvent mixture of chloroform-ethyl acetate (8:1) gave 0.15 
g of ethyl C5-[ (4-acetyl-3-hydroxy-2-propylben2yl )thio]- 
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1 , 3 , 4-thiadiazol-2-yl]oxjunate 
Melting point: ISS^C 

Nuclear magnetic resonance spectrum (in CDCl^. 
TMS internal standard, ppm): 

1.00{t,3H), 1.44(t,3H), 1.3-1.8(2H), 

2.59(s,3H), 2.6-2.9(2H), 4.46(q,2H), 

4.54(s,2H), 6.92(d,lH), 7.52(d,lH), 

12.67(s,LH) 

Mass spectrum m/z: 423 (M ) 
Example 22 




N— N 
sAg> NHCOCOOH 



In 8 ml of 90% methanol was suspended 0.14 g of ethyl 
[5"[ (4-aceryl-3-hydr&:^y-2-propylbehayl")thlo]- lr 3, 4"i:hi^- 
dia2ol-2-yl] oxamate obtained in Example 21. Further 
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2 ml of IN aqueous sodium hydroxide solution was added 
to the suspension followed by stirring at room temperature 
for 20 minutes. An aqueous sodium hydroxide solution and 
ethyl acetate were added to the reaction mixture to 
fractionate. The aqueous phase was made acidic with In 
hydrochloric acid and extracted, with ethyl acetate. After 
the extract was dried over anhydrous magnesium sulfate, the 
solvent was distilled off. The residue was recrystallized 
from isopropyl alcohol. The resultant crystals were 
dissolved in aqueous sodium hydroxide solution. IN Hydro- 
chloric acid was added to the solution to render it acidic. 

The precipitated solid was taken by filtration and dried 
under reduced pressure to give 0.02 g of [5-[ (4-acetyl-3- 
hydroxy-2-propylbenzyl )thio]-l, 3, 4-thiadia2ol-2-yl]oxa- 
midic acid. 

Melting point: 206''C (decomposed) 
Nuclear magnetic resonance spectrum {iix DMSO-dg, 
TMS internal standard, ppm): 

0.94{t,3H) , 1.3-1.8(2H) , 

2.64(s,3H) , 2,5-2.8(211) , 4.56(s,2H) , 

6.98(d,lH) , 7.85 (d, Hi) 12.74 (s,lH) 

Mass spectrum m/z: 396 {(M4H)+ ) 
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S S> NHCCXCH, ) jCOOC^Hs 



Using as starting materials 0.20 g of 2-amino-5-C (4- 

acetyl-3-hYdroxy-2-propylben2yl )thio]-l , 3 , 4-thiadia2ole and 

ethyl 

0.15 g of/succinyl chloride, 0.28 g of ethyl 4''[i;5-C(4- 
acetyl-3-hydroxy-2-propylbenzyl)thio]-l, 3, 4-thiadia2ol-2-yl]• 
a^lino]-4-oxobutyrate was obtained in a manner similar 
to Example 21. 
Melting point: 166°C 

Nuclear magnetic resonance spectriom (in CDCl^^ 
TMS internal standard, ppm) : 

0.99(t,3H) , 1.23(t,3H) , 1.4-1.9(2H) , 

2.62 (s,3H) , 2.6-2,9 (4H) , 2.9-3.2(2H) , 

4.13(qr2H) , 4.50(s,2H) , 6.90(d,lH) , 

7.53(d,lH) , 12.69(s,lH) 



Mass spectrum m/z: 4:^1 im"*") 
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Example 24 




N—N 

S-^c>'"NHC0(CH,),CO0H 



In 8 ml of 90% methanol was suspended 0.27 g of ethyl 
CC5-C (4-acetyl-3-hydroxy-2-propylben2yl)thio]-l,3,4-thia- 
dia2ol--2-yl]amino]-4-oxobutyrate obtained in Example 23. 

Further 2 ml of IN aqueous sodium hydroxide solution was 
added to the suspension followed by stirring at room tempera- 
ture for 20 minutes. An aqueous sodium hydroxide solution 
and ethyl acetate were added to the reaction mixture to 
fractionate. The aqueous phase was made acidic with IN 
hydrochloric acid and extracted with ethyl acetate. After 
the extract was dried over anhydrous magnesium sulfate, the 
solvent was distilled off. The residue was recrystallized 
from isopropyl alcohol to give 0.11 g of 4--[[5-C (4-acetyl-3- 
hydroxy-2-propylbenzyl )thio]-l,3^ 4-thiadiazol-2-yl]amino]-4- 
oxobutyric acid. 

Melting point; 194"g f df>enmposed ^ 

Elemental analysis (as C, ^H.^N-Oc^. ) 





C( 


%) 


R( 


%) 


N(%) 


S(%) 


Calcd. 


51. 


05 


5. 


00 


9.92 


15.14 


Found 


51. 


11 


5. 


08 


9.75 


14.92 



0214732 

- so - 

Reference Example 1 (starting material of Example 25) 

C1(CH2 ) 3SCH2COOC^He; 

A mixture of 2.00 g of ethyl mercaptoacetate, 3.13 g 
of l-bromo-3-chloropropane , 2,29 g of anhydrous potassium 
carbonate and 10 ml of N,N-dimethylf ormamide was stirred at 
room temperature for 3 hours. The reaction mixture was 
diluted with toluene and insoluble matters were filtered off. 

The filtrate was washed with aqueous sodium hydroxide 
solution and water, in this sequence. After drying over 
anhydrous magnesium sulfatCi the solvent was distilled off. 
The residue was subjected to silica gel column chromatography. 
Zlution with a solvent mixture of hexane-ethyl acetate (15:1) 
cave 2.65 g of oily ethyl [(3-chloropropyl )thio] acetate . 
Kuclear magnetic resonance spectrum (in CDCl^/ 

TMS internal ^v^tandard, ppm) : 

• 

1.28(t,3H) , 1.9-2.2(2H) , 2.7-2.9(2H) , 

3.20(s,3H) , 3.64(t,2H) 4.19(q,2H) 

Mass spectrum m/z: 196 (M**") 
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Reference Example 2 (starting material of Example 26) 
(a) 



HOCHz-^^ OCH,COOC,Hs 



To a mixture of 2.00 g of p-hydroxybenzyl alcohol, 
3.23 g of ethyl bromoacetate, 2.45 g of anhydrous potassium 
carbonate and 15 ml of N, N-dimethylf ormamide was added tetra- 
n-butylamraonium bromide in a catalytic amount. The mixture 
was stirred at room temperature for 3 hours. The reaction 
mixture was diluted with ethyl acetate and insoluble matters 
were filtered off. The filtrate was washed with aqueous 
sodium hydroxide solution and water, in this sequence. After 
drying over anhydrous magnesium sulfate, the solvent was 
distilled off. The residue was subjected to silica gel column 
chromatography. Elution with a solvent mixture of hexane- 
. ethyl acetate (3:2) gave 2.16 g of oily ethyl Cp-(hydroxy- 
mennyi ;pnenoxy jacetate • 
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Nuclear magnetic resonance spectrum (in CDCl^/ 
TMS internal standard, ppm) : 

1.27(t,3H), 1.6-1.8(1H), 4.25(q,2H), 
4.58(s,2H), 4.60(d,2H), 6.8-7.0(2H), 
7.2-7.4(2H) 

Mass spectrum m/z: 210 (M^) 



(b) 



To a solution of 0.30 g of ethyl [p-{hydroxyinethyl)- 
phenoxyDacetate obtained at (a) above in 3 ml of benzene was 
dropwise added 0.13 ml of thionyl chloride. The mixture was 
stirred at room temperature for 1 hour. The reaction mixture 
was diluted with toluene and chilled water was added thereto 
to fractionate. After the organic layer was dried over 
anhydrous magnesium sulfate, the solvent was distxlled ott . 
The residue was subjected to silica gel column chromatography. 
Elution with a solvent mixture of hexane-ethyl acetate (6:1) 
gave 0.31 g of oily ethyl [p-(chloromethyl)phenoxy]acetate. 
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Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 

1.29(t,3H), 4.26(q,2H), 4.54(s,2H), 
4.60(s,2H) 6.8-7.0(2H), 7.2-7.4{2R) 



4. 

Mass spectrum m/z: 228 (M ) 



Reference Example 3 (starting material of Example 27) 
(a) 



CHs 

HOCH2 OCHCOOCjHa 



Using as starting materials 1.00 g of p^hydroxybenzyl 
alcohol and 1.61 g of ethyl 2'-bromopropionatei 1.44 g of 
ethyl 2-[p-(hydroxymethyl)phenoxy]propionate was obtained in 
a manner similar to Reference Example 2. 
Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 



1.22 (t,3H) , 1.59 (d,3H) , 1.6-1.8 (IH) , 
4.19{q,2H) , 4.59{d,2H) , 4.73(q,lH) , 
6.8~7.0(2H), 7.2-7.4(2H) 
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Mass spectrum m/z: 224 (M**") 



(b) 



CICH, -\ 7-OCHCOOC,H5 



Using as a starting material 1-39 g of 2-[p- (hydroxy- 
methyl )phenoxy]propionate obtained at (a) above, 1.33 g of 
ethyl 2-[p-(chloromethyl)pheiioxy]propionate was obtained in a 
manner similar to Reference Example 2 (b). 
Nuclear magnetic resonance spectrum (in CDCl^/ 
TMS internal standard, ppm) : 

1.23{t,3H) , 1.60(d,3H) , 4.20(q,2H) , 
4*52(s,2H), 4.72(q,lH), 6.7-7.0(2H) 
7.1-7.4(2H) 

Mass spectrum m/z: 242 (M"^) 

Reference Example 4 (starting material of Example 28) 



CI (CHj ) jSOCHjCOOCjHg 
To 4 ml of an aqueous solution of 0,39 g of sodium 
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metaperiodate was added 3 ml of a methanol solution of 0,30 g 
of ethyl C(3-chloropropyl)thio]acetate obtained in Reference 
Exaunple 1. The mixture was stirred at room temperature for 
100 minutes. To the reaction mixture was added 30 ml of 
saturated aqueous sodium chloride solution followed by 
extraction with ethyl acetate. The extract was dried over 
anhydrous magnesium sulfate. The solvent was then distilled 
off. The residue was subjected to silica gel column 
chromatography. Elution with a solvent mixture of hexane- 
ethyl acetate (1:3) gave 0,31 g of ethyl (3-chloro- 
propylsulf inyDacetate . 
Melting point: 46-47*C 
Elemental analysis (as C^Hj^^O^SCl) 

C(%) H(%) S(%) Cl(%) 
Calcd. 39.53 6.16 15.08 16.67 

Found 39.25 6.42 15.04 16.78 

Reference Example 5 (starting material of Example 29] 

Cl(CH2)3S02CH2C00C2Hg 

To a solution of 0.30 g of ethyl [ (3-chloropropyl ) - 
thiojacetate obtained in Reference Example 1 in 2 ml of 
acetic acid was added 1 ml of 30% aqeuous hydrogen peroxide 
solution at 0*C. The mixture was stirrc^d.at 70*C for 1 hour. 
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To the reaction mixture was eddsd -IC ml of saturated 
aqueous sodium hydrogen csrlronate solution followed by 
extraction with ethyl acetate. The extract was washed with, 
in sequence, saturated hydrogen sodium carbonate aqueous 
solution, 10% hydrogen sodium sulfite aqueous solution and 
water. After drying over anhydrous magnesium sulfate, the 
solvent was distilled off. The residue was subjected to silica 
gel column chromatography. Elution with a solvent mixture of 
hexane-ethyl acetate (2:1) gave 0,30 g of oily ethyl 
( 3-chloropropylsulf onyl ) acetate . 
Nuclear magnetic resonance spectrum (in CDCl^, 

TMS internal standard, ppm) : 

1.37(t,3H) , 2.2-2.5(2H) , 3.4-3.6{2H) , 
3.71(t,3H), 4.01(s,2H), 4.29(q,2H) 

Mass spectrum m/z: 229 ((M+l)"^) 
Example 25 

c.l^lgrpw.>.SCH,COOC,H, 
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To a mixture of 0*20 g of 2-L { 4-acetyl-3-hydroxy-2- 
propylbenzyl ) thio]-5-mercapto-l, 3, 4-thiadiazole obtained in 
Example 8, 0.14 g of ethyl C (3-chloropropyl)thio Jacetate 
obtained in Reference Example 1, 0.09 g of anhydrous 
potassium carbonate and 5 ml of N-dimethylf ormamide was 
added tetra-n-butyl ammonium bromide in a catalytic amount 
followed by stirring at 60 for 10 hours. The reaction 
mixture was diluted with toluene and insoluble matters were 
filtered off. The filtrate was washed with aqueous sodium 
hydroxide solution and water in this sequence. After drying 
over anhydrous magnesium sulfate, the solvent was removed by 
distillation. The residue was subjected to silica gel column 
chromatography. Elution with a solvent mixture of hexane- 
ethyl acetate (5:1) gave 0.15 g of oily ethyl [[3-[[5-[(4- 

acetyl-3-hydroxy-2-propylben2yl)thio]-l,3,4-thiadia2ol-2-yl]- 
thio ]propyl ] thio jacetate . 

Nuclear magnetic resonance spectrum (in CDCl^* 
TMS internal standard, ppm) : 

0.99(t,3H), 1.26{t,3H), 1.4-1.8(2H), 

1.9-2.3(2H) , 2.5B(s,3H) , 2.6-2.9(4H) , 
3,19(s,2H) , 3.40(t,2H) , 4.18(s^2H) , 

4.54 (s,2H) , 6.93(d,lH) , 7.54(d,lH)r 

12,67(s,lH) 

Mass spectrum m/z: 500 (m"*") 
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Ezanple 26 



0 

N— N 



To a mixture of 0.20 g of 2-C ( 4-acetyl-3-hydroxy-2- 
prcpylben2yl)thio]-5-niercapto-l, 3 , 4-thiadia2ole/ 0.16 g of 
erhyl [ (p-chloromethyl )phenoxy3acetate obtained in Reference 
Example 2, 0.09 g of anhydrous potassium carbonate and 4 ml 
of 2-butanone was added a catalytic amount of tetra-n-butyl- 
ammonium bromide. The mixture was stirred at 60 ^'C for 30 
hours. The reaction mixture was diluted with ethyl acetate 
and insoluble matters were filtered off. The filtrate was 
washed with, in sequence, aqueous sodium hydroxide 

Eolution and water. After drying over anhydrous magnesium 
sulfate, the solvent was distilled off. The residue was 
subjected to silica gel column chromatography. Elution with 
£ solvent mixture of hexane-ethyl acetate (4:1) gave 0.21 g 



of oily ethyl [p-[ C [ 5- [ ( 4-acetyl-3-hydroxy-2-propylbenzyl ) - 
thio]-l , 3 , 4-thiadiazol-2-yl ]thio]methyl ]phenoxy3acetate . 
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Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 

1.00 (t,3H) 1.29(t,3H), l.4-1.8(2H), 

2,63{s,3H) , 2,6-2. 8(2H) 4,27(q,2H) , 

4.47(s,2H) 4.56(s,2H), 4.61(s,2H), 

6.8-7.0,7.2.7.4(2H), 7.54(d,lH), 
12.7(s,lH) 

Mass spectrum m/z : 532 (M^) 



Example 27 



0 

r CH, 
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Using as starting materials 0*'2O g of 2-C (4-acetyl-3- 
hydroxy-2-propylben2yl ) thio]-5-mercapto-l , 3 , 4-thiadia2ole and 
0.17 g of ethyl 2-C (p-chloromethyl)phenoxy3propionate 
obtained in Reference Example 3, 0.23 g of ethyl 2-[p-[£[5- 

C(4-acetyl-3-hydroxy-2-propylbenzyl)thio3-l,3,4-thiadia2ol-2- 
yl]thio]methyl]phenoxy3propionate was obtained in a manner 
similar to Example 26. 
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Nuclear magnetic resonance spectrum (in CDCl^i 
TMS internal standard, ppm): 

0.99(t,3H), 1.22(t,3H), 1.4-1.8(2H), 

1.59(d,3H), 2.58(s,3H), 2.6-2.9(2H), 

4.2d(q,lH), 4.44(s,2H), 4.54(s,2H), 

4.70(q,lH), 6.7-7.0{3H), 7.2-7.4(2H), 
7.S3(d,lH) 12.67(s,lH) 

Mass spectrum m/z: 546 (M*) 



Example 28 



Ay*^ N— N 



HO-^y^ S ^g>- S (CH,)3 SOCHjCOOCjH, 



Using as starting materials 0.24 g of 2-C (4-acetyl-3- 
hydroxy-2-propylbe^zyl)thio]-5-mercpato-l, 3, 4-thiadia2ole and 
0.18 g of ethyl ( 3 -chloropropylsulfinyl) acetate obtained in 
Reference Example 4, 0.22 g of oily ethyl C3-CC5-C (4-acetyI- 
3-hydroxy-2-propylben2yl ) thio]-l , 3 , 4-thiadia2ol-2-yl ]thio3- 
propylsulfinyljacetate was obtained in a manner similar to 
Example 25. 
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Nuclear magnetic resonance spectrum (in CDCl^, 

IMS internal standard, ppm) : ' 

1.00(t,3H), 0.30(t,3H), 1.4-1.8(2H) , 

2,2-.2.6(2H> , 2.60(s,3H) , 2.6-2,9(2H) , 

2.9-3.2 {2H) , 3.48(t,2H) , 3.70 (s,2H) , 

4.25(q,2H) , 4,55(s,2H) , 6.94(d,lH) , 
7.55(d,lH), 12.68(s,lH) 

Mass spectrum m/z: 516 (m"^) 
Example 29 



0 

N— N 

HO^Y^ 5 ""^S-^ S (CH,), SO, CH2 COOC, H, 



Using as starting materials 0,25 g of 2-C (4-acetyl-3- 
hydroxy-2-propylbenzyl ) thio 3-5-mercapto-l , 3 , 4 - thiadiazole and 
0.20 g of ethyl (3-chloropropylsulfonyl) acetate obtained in 
Reference Example 5, 0.21 g of oily ethyl C3-CC5-CC (4-acetyi- 
- 3 - u>hydroxy-2-prDpylbenzyl )thio3-l , 3 , 4-fhl -; & - ai - aYdl-2-yl jrhio]- — 
propylsulf onyl3acetate was obtained in a manner similar to 
Example 25. 

Nuclear magnetic resonance spectrum (in CDCl^, 
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TMS internal standard, ppm) : 

1.00(t,3H), 1.31(t,3H), 1.4-1.8(2H), 

2.3-2.9(4H), 2.60{s.,3H), 3.3-3.7(4H), 

3.98(s,2H), 4.27{q,2H), 4.59(s,2H), 

6.93(d,lH), 7.55(d,lH), 12.68(s,lH) 



Mass spectrum m/z : 533 ((M+l)"*^) 



Example 30 



0 

Using 0.30 g of 4-acetyl-3-hydroxy-2-propylben2yl 
chloride and 0.18 g of 3-amino-5-mercapto-l, 2, 4-triazole as 
starting materialsi 0.25 g of 4 '-[[ (5-a^lino~l,2,4-tria20l-3- 
yl]thio]methyl]-2 ' -hydroxy-3 ' -propylacetophenone was obtained 
in a manner similar to Example 25. 

Nuclear magnetic resonance specrrum — (iH LUCl^ "DMSO---Jgr 

TMS internal standard, ppm): 
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0,99(t,3H) , 1.3-1.8(2H) , 2.59{s,3H) , 

2.6-2.8(2H) , 4.28(s,2H) , 4.8-5.3(2H) , 

6.92(d,lH) , 7.S3(d,lH) I1.5{1H) , 
12 (IH) 



Mass spectrum m/z: 306 (M^) 



Example 31 



-'V^ N-N 

Q AyA^ sAn> nh cocooh 



HO ^ 



In 3 ml of pyridine was dissolved 0.15 g of 
4 • • C [ ( 5-araino-l ,2,4 -tr iazol-3 -yl ]thio ]methy 1 ]-2 • -hydroxy-3 ' - 
propylacetophenone obtained, in Example 30. To the solution 
was added 0.31 g of ethyloxalyl chloride at 0" C. The 
mixture was stirred at room temperature for 1 hour. Chilled 
water was added to the reaction mixture followed by 
extraction with ethyl acetate. After washing with IN 



hydrochloric acid and water sequentially, the extract was 
dried over anhydrous magnesium sulfate. The solvent was then 
distilled off. The resulting, white solid was suspended in 5 



64 - 



0214732 



ml of 90% methanol and 4 ml of a IN aqueous sodium hydroxide 
solution was added to the solution followed by stirring at 
room temperature for 2 hours. An aqueous sodium hydroxide 
solution and ethyl acetate were added to the reaction mixture 
to fractionate. The aqueous phase was made acidic with 2N 
hydrochloric acid. The precipitated white solid was taken by 
filtration and' dried under reduced pressure to give 0.14 g of 
N-CL5-L (4-acetyl-3-hydroxy-2-propylben2yl)thio]-l,2,4-tri- 
a2ol-3-yl3amino]oxamic acid. 
Melting point: 220"C (decomposed) 
Elemental analysis (as C^gH^gN^OgS) 

C(%) H{%) N(%) S(%) 
Calcd. 50.79 4.79 14.81 8.47 

Found 50.84 4.80 14.54 8.46. 



Example 32 



N-N 



HO ^ 



>S(CH2),SCHiC00H 



In 2 ml of 90% methanol was suspended 0.14 g of ethyl 
[C3-CC5-I: ( 4-acetyl-3-hydroxy-2-propylben2yl ) thio 3-1,3, 4-thia- 
diazol-2-yl]thio]propyl3thio3acetate obtained in Example 25. 
Further 1 ml of IN aqueous sodium hydroxide solution was 



65 - 



0214732 



added to the suspension followed by stirring at room 
temperature for 45 minutes. An aqueous sodium hydroxide 
solution and ethyl acetate were added to the reaction mixture 
to fractionate. The aqueous phase was made acidic with IN 
hydrochloric acid and extracted with ethyl acetate. After 
the extract was washed with water and then dried over 
anhydrous magnesium sulfate, the solvent was distilled off. 
The residue was subjected to silica gel column chromatography. 
Elation with a solvent mixture of hexane-ethyl acetate (1:2) 
gave 0.14 g of oily I1C3-CC5-C (4-acetyl-3-hydroxy-2-propyl- 
ben2yl)thio3-l,3,4-thiadia20l-2-yl]thio3propyl]thio]acetic 



acid. 



Nuclear magnetic resonance spectrum (in CDCl^^ 
TMS internal standard, ppm) : 



1.00(t,3H) , 



1.3-1.8 (2H) , 



1.9-2.4 (2H) , 



2.59(s,3H) , 



2.6-3.0(4H) , 



3.26(s,2H) , 



3.40(t,2H) , 



4.54(s,2H) , 



4.8-5.0 (IH) , 



6.92(d,lH) , 



7.54(d,lH) 



12.67(s,lH) 



jlass - opoctrum m/z: 47? (M 1 
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Example 32 



HO 




S -K^^-SCn,-{^^ OCHzCOOH 



In 2 ml of 90% methanol was suspended 0.20 g of ethyl 
Cp- C C C 5-C ( 4-acetyl-3-hydroxy-2-propylbenzyl ) thio]-l , 3 , 4-thia- 
diazol-2-yl]thio]raethyl3phenoxy]acetate obtained in Example 
26. Further 1 ml of a IN aqueous sodium hydroxide solution 
was added to the suspension followed by stirring at room 
temperature for 1 minute. An aqueous sodium hydroxide 
solution and ethyl acetate were added to the reaction mixture 
to fractionate. The aqueous phase was made acidic with IN 
hydrochloric acid and extracted with ethyl acetate. After 
the extract was washed with water, and dried over anhydrous- 
magnesium sulfate, the solvent was distilled off. The 
resultant solids were recrystallized from isopropyl alcohol 
to give 0.15 g of [p-CCCS-C (4-acetyl-3-hydrdxy-2-propyl- 
ben2yl)thio3-l,3,4-thiadiazol-2-yl]thioJmethylJphenoxyjacetic 

acid. 

Melting point: 131 - 134 "C 
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Elemental analysis (as C-.H^ .N.O-S. ) 





CT%) 


H(%) 


N 


(%) 


S 


(%) 


Calcd. 


54.74 


4.79 


5 


.55 


19 


.06 


Found 


54.45 


4.74 


5 


.35 


18 


.89 



Example 34 

0 

N—N 

S -^s-^SCH,-^]^ OCHCOOH 

CH, 

Using as a starting material 0.22 g of 2-Cp*'CC[5-C (4- 
acetyl-3-hydroxy-2-propylbenzyl)thio]-l,3/4-thiadia2ol-2-yl]- 
thio]roethyl]phenoxy]prcpicnate obtained in Example 27, 0.11 g 
of 2-Cp-CC[ 5-C ( 4-acetyl-3-hydroxy-2-propylben2yl ) thio3-l ,3,4- 

thiadia2dl-2-yl]thio3methyl ]phenoxy3prop ionic acid was ob- 
tained in a manner similar to Example 33. 
Melting point: 138 - 142 "C 
Elemental analysis (as C..H^^NOeS^) 





C 


(«) 


H 


(*) 


N 


(%) 


S 


(%) 


Calcd. 


55 


.58 


5 


.05 


5 


.40 


18 


.55 


Found 


55 


.54 


5 


.04 


'5 


.32 


18 


.55 
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Example 35 




N— N 

S AgJ- S (CH2)3 SOCHzCOOH 



Using as a starting material 0,20 g of ethyl 
E3-[E5-[(4-acetyl-3-hydroxy-2-propylbenzyl)thio]-l,3/4-thia- 



diazol-Z-yl ]thio ]propylsulf inyl Jacetate obtained in Example 
28, 0.16 g of [3-[[5-[ (4-acetyl-3-hydroxy-2-propylben2yl)- 
thio]-l,3,4-thiadiazol-2-yl]thio]propylsulf inyl]acetic acid 
was obtained in a manner similar to Exan^le 33. 
Melting point: 107 - 110 'C 
Elemental analysis (as C^gHj^NjOgS^ ) 



C(%) 



H(%) 



N(%) 



S(%) 



Calcd. 



46.70 



4.95 



5.73 



26.25 



Found 



46.56 



5.23 



5.47 



26.04 



Example 36 




N— N 

S As Jl-S (CHj ), SOz CHi COOH 
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Using as a starting material 0.19 g of ethyl 

C3-CC5-C ( 4-acetyl-3-hydroxy-2-propylben2yl ) thio]-l , 3 , 4-thia- 

obtained in Example 29/ 
diazol-2-yl]thiojpropylsulfonyl3acetate/ 0.13 g of C3-CC5- 

C(4-acetyl-3-hydroxy-2-propylbenzyl)thio]-l,3,4-thiadia2ol-2- 

yl]thio]propylsulfonyl]acetic acid was obtained in a mariner 

similar to Example 33. 

Melting point: 122 - 125 "C 

Elemental analysis (as €^^^24^2^ 6^4^ 

C(%) H(%) N{«) S(%) 
Calcd. 45.22 4.79 5.55 25.42 

Found 45,09 4.99 5.38 25.60 



Example 37 




N— N 

S AgJ- SCH,-(VC00H 



To a mixture of 0.49 g of 2-C(4-acetyl-3-hydroxy-2- 
propylben2yl)thio]-5-mercapto-'l,3,4-thiadiazole. 0.3fi g »f 
p-{bromomethyl) benzoic acid, 0.48 g of anhydrous potassium 
carbonate and 12 ml of 2-butanone was added a catalytic 
amount of tetra-n-butyl ammonium bromide followed by, stirring 
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at 60 "C for 4 5 minutes. An aqueous sodium hydroxide solution 
and ethyl acetate wera added to the reaction mixture to 
fractionate. The aqueous phase was made acidic with IN 
hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with waten dried over anhydrous 

magnesium sulfate, and the solvent distilled off. The thus 
obtsined solid was recrystallized from isopropyl alcohol to 
give 0.50 g of p-[C5-[ (4-acetyl-3-hydroxy-2-propylben2yl)- 
thio 3-1,3, 4-thiadiazol-2-yl ]thiomethyl ]benzoic acid. 
Melting point: 163 - 166 C 
Elemental analysis (as C22H22N2O4S3) 

C(%) H(%) N(%) S{%) 
Calcd. 55.67 4.79 5.90 20.27 

Found 55.63 4.65 5.73 20.14 



Reference Example 6 



HS-^ S>. SCH,-? VCOOC.Hs 



- 71 - 



0214732 



To a mixture of 1.2 g of 2, 5-dimercapto-l, 3 , 4-thiadia- 
zole, 1.1 g of anhydrous potassium carbonate and 10 ml of 
N/N-dimethylformamide was added 0.5 g of ethyl p-(bromo- 
methyDbenzoate followed by stirring at room temperature for 
3 hours e The reaction mixture was made acidic with diluts 
hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was siibjected to silica gel column chromatography followed by 
eluting with a solvent mixture of toluene-ethyl acetate 
(9:1). The thus obtained crystals were recrystallized from 
toluene-n-hexane to give 230 mg of ethyl p-C ( S-mercapto- 
1,3, 4-thiadiazol-2-yl)thiomethyl3benzoate. 
Melting point: 114 - 115 
Elemental analysis (as ^H, ^N^OpS.) 





C 


(%) 


H 


(%) 


N 


(%) 


S( 


%) 


Calcd. 


46 


.13 . 


3 


.87 


8 


.97 


30. 


79 


Found 


46 


.20 


3 


.84 


8 


.81 


30. 


89 



Reference Example 7 



N-N 

HS S^SCH,-/^COOH 
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To a mixture of 1.5 g of 2, 5-dimercapto-l, 3,4-thiadia- 
zole, 2.76 g of anhydrous potassium carbonate and 10 ml of 
N,N-diraethylformamide was added 1 g of p-(brom6methyl)ben2oic 
acid followed by stirring at room temperature for 3 hours. 
The reaction mixture was diluted with 30 ml of water, made 
acidic with dilute hydrochloric acid and extracted with 
ethyl acetate. The extract was washed with water, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was subjectefl to silica gel column 
chromatography. Elution with a mixture of toluene-ethyl 
acetate (1:1) gave 400 mg of p-C(5-mercapto-l,3,4-thia- 
diazol-2-yl)thiomethyl3benzoic acid. 
Melting point: 230 - 232 'C 
Elemental analysis (as Cj^QHgN202S3 ) 

C(%) H(%) N{%) S(%) 
Calcd. 42.24 2.84 9.85 33.82 

Found 42.18 2.91 '9.68 33.86 

Example 38 



0 
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To a mixture of 340 mg of 2-C ( 4-acetyl-3-hydroxy-2- 
prcpylbenzyl ) thio]-5-mercapto-l , 3 , 4-thiadia20le , 150 mg of 
anhydrous potassium carbonate and 5 ml of N,N-dimethylform- 
amide was added 220 mg of ethyl p- (bromomethyl )benzoate 
followed by stirring at room temperature for 3 hours. The 
reaction mixture was diluted with 30 ml of toluene. After 
washing with water and drying over anhydrous magnesium 
sulfate, the system was concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography. 
Elution with a mixture of toluene-ethyl acetate (9:1) gave 
0.38 g of oily ethyl p-[ [S-C ( 4-acetyl-3-hydroxy-2-propyl- 
benzyl ) thio ]-l , 3 , 4-thiadia2ol-2-yl ]thiomethyl ]ben2oate . 
Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 



1.0(t,3H), 



l-59(t,3H), 1.2-1.9 (in,4H), 



2.62(s,3H) 



2.6-2.8(m,2H) , 4:37(q,2H) , 



4.54(s,2H) 



4.56 (s,2H) , 



6.92 (d,lH) , 



7.51{dd,4H)^ 8.0(d,lHj , 



12.69(s,lH) 
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Example 39 



To a mixture of 230 mg of ethyl p-C(5-mercapto-l,3,4- 
thiadiazol-2-yl)thiomethyliiben2oate obtained in Reference 
Example 6, 110 mg of anhydrous potassium carbonate and 5 ml 
of N,N-dimethylformamide was added 160 mg of 4-acBtyl-3- 
hydroxy-2-propylbenzyl chloride. The mixture was stirred at 
room temperature for 3 hours. To the reaction mixture was 
added 30 ml of toluene. The mixture was washed with water, 
dried over anhydrous magnesium sulfate and then concentrated 
under reduced pressure. The residue was subjected to silica 
gel column chromatography. Elutioh with a mixture of 
toluene-ethyl acetate (9:1) gave 330 mg of oily ethyl 
p-CC5-C(4-acetyl-3-hydroxy-2-propylben2yl)thio3-l,3,4-thiadia- 

zol-2-yl]thiomethyl3ben2oate. The physical properties of the 
thus obtained compound were identical with those of the" 
compound obtained in Example 38. 
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Example 40 

O 

CH.sXg^-SCH.-O^COOH 

To a mixture of 200 mg of p-[ ( 5-mercapto-l,3i 4- 
thiadia2ol-2-yl)thiomethyl]ben2oic acid obtained in Reference 
Example 7, 200 mg of anhydrous potassium carbonate and 5 ml 
of N,N-dimethylformamide was added 170 mg of 4-acetyl-3- 
hydroxy-2-propylben2yl chloride. The mixture was stirred at 
room temperature for 2 hours. The reaction mixture was 
diluted with 20 ml of water, washed with ethyl acetate, made 
acidic with dil. hydrochloric acid and then extracted with 
ethyl acetate. The e.xtract was washed with water, dried over 
anhydrous magnesium sulfate and then concentrated under 
reduced pressure. The residue was recrystallized from 
isopropyl alcohol to give' 130 mg of p-CC5-[ (4-acetyl-3- 
hydroxy-2-propylben2yl ) thio ]-l , 3 , 4-thiadia2ol-2-yl ] thio- 
methyl]ben2oic acid. The physical properties of. the thus 
obtained compound were identical with those of the compound 
obtained in Example 37. 
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Example 41 



0 




COOH 



A mixture of 380 mg of ethyl p- ( (5-[ {4-acetyl- 
3-hydroxy-2-propylben2yl ) thio] -1,3,4- 

thiadia2ol-2-yl)thioiiiethyl]benzoate, 2 ml of methanol, 2 ml 
of tetrahydrofuran and 2 ml of IN aqueous sodium hydroxide 
solution was stirred at 60 to 70 "C for 1 hour. After 
cooling, 20 ml of water was added to the reaction mixture. 
The system was washed with ethyl acetate, made acidic with 
dil. hydrochloric acid and then extracted with ethyl 
acetate. The. extract was washed with water, dried over 
anhydrous magnesium sulfate and then concentrated under 
reduced pressure. The residue was recrystallized from 
isopropyl alcohol-water to give 100 mg of p-CC5-C (4-acetyl-3- 
hydroxy-2-propylben2yl ) thio]-l , 3 , 4-thiadia2ol-2-yl3thio- 
methvljbenzoic acid. The physical properties of the thus 
obtained compound were identical with those of the compound 
obtained in Example 37. 
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Reference Example 8 



ClCHi -^J-CHjSCHjCOOCtHs 

To a mixture of 1.22 g of ethyl thioglycolate, 1.4 g 
of anhydrous potassium carbonate and 20 ml of N,N-dimethyl- 
formamide was added 5.3 g of p-xylene dichloride followed by 
stirring at room temperature overnight. To the reaction 
mixture was added 50 ml of toluene. The mixture was washed 
with water, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was subjected 
to silica gel column chromatography. Elution with a mixture 
of toluene-ethyl acetate (9:1) gave 1.61 g of oily ethyl 
C (p-chloromethylbenzyl ) thio ] acetate . 
Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm): 



1.28 (t,3H) , 3-05 (s,2H); 3.82{s,2H) , 
4.18(q,2H), 4.56(s,2H), 7.33(s,4H) 
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Example 42 

O 

sAs>S'-/^)^S-^COOC,Hj 




To a mixture of 100 mc of 2-C ( 4-acetyl-3-hydroxy-2- 
propylben2yl)thio3-5-mercapto-l/3,4-thiadiazole, 50 mg of 
anhydrous potassium carbonate and 5 ml of N,N-dimethylf orm- 
araide was added 90 mg of ethyl [ (p-chloromethyl) benzyl )thio]- 
acetate obtained in Reference Example 8 followed by stirring 
at room temperature for 3 hours. To the reaction mixture was 
added 30 ml of toluene. The mixture was washed with water, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to silica gel 
column chromatography. Elution with- a mixture of toluene- 
ethyl acetate (9:1) gave 100 mg of oily ethyl CCp-C[[5-L (4- 
acetyl-3-hydroxy-2-propylben2yl)thio]-l,3,4-thiadiazol-2-yl]- 
thio ]methy iDbenzyl 3 thio ]acetate . 
Nuclear magnetic resonance spectrum (in CDClj* 



TMS internal standard, ppm) : 
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1.00(t,3H)^ 1.28(t,3II), 1.40-1.80(in,2H) , 
2.60(S,3H), 2.50-2.84 (in,2H) , 
-3.04(s,2»), 3.81(s,2H), 4.18(q,2H), 
4.50(s,2H), 4.56(s,2H), 6.94(d,lH), 
7.31(s,2H), 7.34(s,2H), 7.55(d,lH), 



12.67(s,lH) 
Example 4 3 



HO ^ 



S-^COOH 



In a manner similar to Example 41, 50 mg of 
CCp-CCC5-[(4-acetyl-3-hydroxy-2-propylben2yl)thio]-l,3,4- 
thiadia2ol-2-yl]thio]methyl]benzyl]thio]acetic acid was 
obtained except for using , 100 mg of ethyl 5-C (4- 

acetyl-3-hydroxy-2-propylben2yl)thio]-l, 3, 4-thiadia2ol-2-yl]- 
thio]methyl]ben2yl3thio]acetic acid obtained in Example 42 as 
a starting material. 
Melting point: 102 - 104 

Clementol onalys - Ls — (as C , ^^}^ 2^^2^^^A^ 





C 


(t) 


H 


(%) 


N(t) 


S( 


1) 


Calcd. 


53 


.91 


4 


.90 


5.24 


23. 


99 


Found 


54 


.02 


5 


.03 


5.23 


23. 


81 



- 80 - 

0214732 



Example 4 4 



HO 



To a mixture of 0.20 g of 4-acetyl-3-hydroxy-2-propyl- 
benzyl chloride, 0.19 g of tripotassium 3-oxide-5-sulf ido-4- 
isothiazole carboxylater 0.05 g of anhydrous potassium 
carbonate and 5 ml of 2-butanone was added a catalytic amount 
of tetra-n-butylammonium bromide. After stirring at 60*C for 
2 days, the mixture was treated as in Example 9 to give 0.04 
g of 5-C (4-acetyl-3-hydroxy-2-propylben2yl)thio]- 
3-hydroxy~4-isothiazolecarboxylic acid. 
Melting point: 210 (decomposed) 
Nuclear magnetic resonance spectrum (in DMSO^dg, 
TMS internal standard, ppm) : 

0.94 (t,3H) , 1.3-1.8 (2H) , 2.64(s,3H) , 
2.5-2.8(2H) , 4.32(s,2H) , 7.08(d,lH) , 
7.80(d,lH) , 12.75(s,lH) 

Mass spectrum m/z: 367 (m"*") 
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Reference Example 9 



CH0-(3~ 



CH=CHCOOH 



A drop of piperidine was added to a mixture of 13.4 g 
of p-tolualdehyde, 5 g of malonic acid and 50 ml of pyridine. 



The mixture was heated to reflux until evolution of carbon 



rated under reduced pressure and 200 ml of water and 12 g of 
hydrogen sodium carbonate were added thereto. The mixture 
was washed with ethyl acetate and made acidic with cone, 
hydrochloric acid. The precipitated crystals were taken out 
by filtration, thoroughly washed with water and dried to give 
6,6 g of p-f ormylcinnamic acid. 
Melting point: higher than 250 'C 

Reference Example 10 



dioxide 



ceased. 



The reaction mixture was concent- 



CHO 




A mixture of 4 g of p-f ormylcinnamic acid obtained in 
Reference Example 9i 3.5 g of methyl iodide, 3.3 g of 
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anliydrous potassium carbonate and 30 ml of N,N-dimethylforin- 
amide was stirred at room temperature overnight. The 
reaction mixture was diluted with 200 ir.l of toluene. After 
washing with a 5% sodiuia hydrogen carbonate aqueous solution 
and water/ the systeni was dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure to give 3.8 g 
of methyl p-f ormylcinnamate . 
Melting point: 82 - 84 

Reference Example 11 

HOH2C-^^CHvCH.,COOC2H5 

To. a solution of 3.8 g of methyl p-f ormylcinnamate 
obtained in Reference Example 10 in 30 ml of ethanol and 10 
ml of tetrahydrofuran was. added 0.1 g of 10% palladium- 
carbon. Catalytic reduction was performed at normal 
temperature under normal pressure until absorption of 
hydrogen ceased. . The catalyst was removed by filtration 

and 1 g of sodium borohydride was added to the filtrate 
followed by stirring at room temperature overnight. The 
reaction mixture was concentrated under reduced pressure and 
200 ml of ethyl acetate was added to the concentrate. The 
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system was washed with water, dried over anhyc^rous magnesium 
sulfate and concentrated under reduced pressure to give 3.5 g 
of oily ethyl 3-{p-hydroxymethylphenyl)propionate, 
Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm): 



1.20 (t,3H) , 2.4-2.76 (m,2H) , 2 . 76-3 . 10 (m, 2H) , 
4.10 (q,2n) , 4.62(brs,2H) , 7.0-7.40(m,4H) 



Reference Example 12 



C 1 CH, CH, CH, COOCj H, 



In a manner similar to Reference Example 8, 3.4 g of 
oily ethyl 3-(p-chloromethylphenyl)propionate was obtained 
except for using 3.5 g of ethyl 3-(p-hydroxymethylphenyl )- 
propionate obtained in Reference Example 11 as a starting 
material. 

Nuclear magnetic resonance spectrum fin CDC1«, • 

TMS internal standard, ppm): 



1.20 (t, 311) , 2.40-2,76(m,2H), 2.76-3.10(m,2H) , 
4.11(q,2H), 4.54(s,2H), 7,0-7.40 (m, 4H) 
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Example 45 



In a manner similar to Example 42, 160 mg of oily 
ethyl 3-Cp-[CC5-C (4-aceT:yl-3-hydroxy-2-propylben2yl)thio3- 
I,3,4-thiadiazol-2-yl]thio3methyl]phenyl3propionate was 
obtained except for using 130 mg of 2-C (4-acetyl-3-hyQroxy-2- 
propylbenzyl)thio>5-mercapto-l,3,4-thiadiazole obtained in 
Example 8 and 100 mg ethyl 3- (p-chloromethylphenyl) propionate 
obtained in Reference Example 12 as starting materials. 
Nuclear magnetic resonance spectrum (in CDCl^r 
TMS internal standard, ppm) : 

1.00(t,3H), 1.20(t,3H), 1.36-1.80(m,2H) , 
2.59{s,3H), 2.40-3,10(m,4H) , 

4.11(q>2H), 4.46(s,2H), 4.54(s,2H), 

6.92(d,lH), 7.00-7.40{m,4H) , 

7.54(d,lH), 12.6Cs,lH) 

Mass spectrum m/z: 531 {m''"+1) 
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Example 46 



O 




N—K 



CH2 CHjCOOH 



In a manner similar to Example 41, 120 rog of 
3-Cp- 1 [ C ( 4 -acetyl-3-hydroxy-2-propylbenzyl ) thio ]-l ,3,4- 
thiadiazol-2-yl]thio]methyl]phenyl]propionic acid vas 
obtained except for using 160 mg of ethyl 3-[p-CC[5-[ (4- 
acetyl-3-hydroxy-2-propylben2yl ) thio3-l , 3 , 4-thiadia2ol-2-yl]- 
thio]roethyl]phenyl]propionate obtained in Example 45 as a 
starting material. 

Nuclear magnetic resonance spectrum (in CDCl^, 
TMS internal standard, ppm) : 



1.0{t,3H) , 



1.2-1.8(m,2H) , 2".60(s,3H), 



2.5-3.2(in,4H) , 



4.46(s,2H) , 



4.54(s,2H) , 



6.92(d,lH) , 



7.0-7.4 (m,4H) , 7.52 (d,lH), 



12.69(s,lH) 



Mass spectrum m/z; 503 (m'''-H) 
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Example 47 
(Tablet) 

Compound of Example 37 30 mg 

Lactose 104 mg 

Corn starch 57 mg 

Hydroxypropyl cellulose 4 mg 

Calcium carboxymethyl 

cellulose ^ ""9 

Magnesium stearate ^ ^9 

Total 200 mg 

After uniformly mixing 30 g of Compound of Example 37, 
104 g of lactose and 57 g of corn starch, 40 ml of 10% 
(w/w) aqueous solution of hydroxypropyl cellulose was added 
to the mixture and the resulting mixture was granulated by a 
wet granulation method. The granules thus obtained were 
mixed with 4 g of calcium carboxymethyl cellulose and 1 g of 
magnesium stearate and the mixture was pressed into 
tablets (200 mg per tablet). 

Example 48 
(Capsule) 



Compound of Example 37 
Crystalline cellulose 



30 mg 
40 mg 
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Crystalline lactose 129 mg 

Magnesium stearate 1 mg 

Total 200 mg 

The above components each in an amount 1000 times the 
foregoing amount were mixed and then filled into gelatin 
capsule to provde capsules (200 mg per capsule }• 

Exaimple 49 
( Inhalation) 

After dissolving 0,1 g of Compound of Example 37 in 
about 90 ml of a mixture of ethanol, propylene glycol and 
purified water (30:10:60 weight ratio), the volume of 

the solution was adjusted to 100 ml using the aforesaid 
mixture and 10 ml aliquots of the solution were filled 
into containers followed by sealing to provide an 

inhalation. 
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Claims 

1. A heterocyclic compound of formula (I) or a 

salt thereof 



R 

HO^ 



wherein is a to Cg acyl group? R^ is a to 

aikyl group; a 5- or 6-membered 

heterocyclic ring which contains 1 to 3 nitrogen atoms and 

3 

may additionally contain a sulfur atom or an oxygen atom? R 

is a carboxy group, an amino group, a to Cg 

alkylamino group which may be carboxy-substituted, a to Cg 

alkanoylamino group which may be carboxy-substituted, a 

di-(C^-Cg alky])amino group r a hydroxy group, a to Cg alkoxy 

group which may be carboxy-substituted, a mercapto group, a 

C -c alkylthio group which may be carboxy-substituted, a 
18 



group 



4 

of formula: -^'^^^2\\^r'^ °^ formula: 



-S-(CH-) -S-{CH-) -COOH (wherein p is integer of 1 
2 p i X 

to 5, q is 0, 1 or 2, r is an integer of 1 to 

5. r4 is a carboxy group, a C^-Cq alkoxy group which 
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ray be caibcDcy-substltuted or a C^-Cg alkyl group vhich nay be carbcKy- 
subBtltuted and pptlonedly additicrjally. cxmtain a sulfur atan or an oxygen ^ 
atom in the carbon chain thereof) rand n is 0 or an 

integer of 1 to 3 ; provided that when the compound is 

substituted by a carboxy group, said carboxy group may be in 
the form of an ester ^ and when n is 

2 or 3 different R^'s may 

be present. 

according to claim 
5- membered heterocyclic, group, e.g. 

i 

i 

I 

3 • 

3. A compound according to claim 1 wherein K is 

preferably being a carboxy group or "an alkoxy group which * 
may be carboxy-substituted. ! 

4* A compound according to claim 1 selected from ! 

[[3-L[5-[4-Acetyl-3-hydroxy-2-propylben2yl) ]- ♦ 
l,3,4-thiadia2ol-2-yl]thio]propyl]thio]acetic acid, i 

£p-[ [ 5-[4-Acetyl-3-hydroxy-2-propylben2yl ) thio]-l,3,4- 
thiadiazol-2-yl]thio]methyl3phenoxyacetic acid, . 



2, A compound 

1 wherein a 
a thiadiazole group. 
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p-LC5-C4-Acetyl-3-hydroxy-2-propylben2yl)thi6]-l,3,4- 
thiadia2ol-2-yX]thiomethyl]ben2oic acid, and salts and esters 
thereof . 

5, A pharmaceutical composition comprising a compound 
according to any preceding claim. 

6, A process for producing heterocyclic compound of 
formula (I) or a salt thereof 

B' 
HO' 



)^Q^CH:-S-@-(r»\ (I) 



vherein is a to Cg acyl group; is a to \ 



Cg - alkyl group; (^et) is - a 5- or 6-membered 

heterocyclic ring which contains 1 to 3 nitrogen atoms and 

may additionally contain a .sulfur atom or an oxygen atom; R 

is . -- a carboxy group, an amino group, a to Cg 

alkylamino group which may be carboxy-substituted, a to Cg 

alkanoylamino group which may be carboxy-^substituted, a 

di-(C--Ce alky3)amino group, a hydroxy group , a C^ to Cg alkoxy 

group which may be carboxy-substituted, a mercapto group, a 

C -c alkylthio group which may be carboxy-substituted, a 
1 8 

group of " formula: -S-(CH2)p-^r ^ formula: 

•'S-(CH2)p-S-(CH2)^-COOH (wherein p . is • integer of 1 
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to 5, q . is 0, 1 or 2, r is an integer of 1 to 

4 •• • ;c;. 
* * carboxy group,a C^-Cg ' alkoxy group which 

jiay be caibcDcy-substituted or a C^-Cg aUcyl group vihich nay be carboxy- 
sdDStitutoa and optionally additionally contaiJi a sulfur atom or an cKygei 
atom in the carbon chain thereof); and n * is 0 or an 

integer of 1 to 3 ; provided that when the compound is 
substituted by a carboxy group, said carboxy group may be in 
the form of an ester, and when n is 

*. • 2 or 3 different -R^'s may 

be present which comprises reacting a compound of 
formula (II) 



Hcrv^cH,* . (II) 



wherein X is a halogen atom and R*" and are as defined 
hereinabove, with a compound of formula (III) 



MS - ^et) -tR^)^ (III) 



wherein M is a hydrogen atom or an alkali metal and 

@) . and n are as defined hereinabov^, and optionally 

converting the product to or from salt or ester form. 
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7, A process for producing a het rocycllc compound 

of formula (la) or a salt thereof 

goJy-CH,-S-^et)- A-B .Ua) 

[wherein is a to ^cyl group; is a C^-Cg 

alkyl group; (Set) is a 5- or 6-membered 

heterocyclic ring which contains 1 to 3 nitrogen atoms and 
ir.ev additionally contain a sulfur atom or an oxygen atom; A 
is an. oxygen atom, a sulfur atom or an imino group 

(-NK-); and B as a to Cg alkyl group which may be 

carboxy-substituted, a C^-Cg alkanoyl group which may be 
carboxy substituted or a group of formula 



-t^«2Jp 



-a 



or 



(0), 



(wherein p is an integer of 1 to 5, q is 0, 1 

4 

or 2, r is an integer of 1 to 5; R ig a carboxy 

group, a C^-Cg alkoxy group vhich may be carboxy-substituted 
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or C^-Cg alkylalkyl group which loay be carboxy-substituted 
and optionally additionally contain a sulfur atom or an 
oxygen atom in the carbon chain thereof); provided that 
when the compound is substituted by a carboxy group, said 
carboxy group may be in the form of an ester 1 which 
comprises reacting a compound of formula (IV) 



EO Ap>CHa-S--^Het^ A^M (IV) 



(Wherein M is a hydrogen atom or an alkali metal and, 

R^, R^, and A are as defined 

hereinabove ) with a compound of formula (V) 



X - B (V) 



wherein X a halogen atom and £ is 

as defined hereinabove, and optionally converting 
t he product to or from salt or ester form. 
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8. A process for producing a heterocyclic compound 

of by formula (lb) or a salt thereof 



CHj S-TH?t^NHCO-R^ (lb) 



KO 




I 



[wherein is a C^-Cg ^^y^ ^roup; is 

C^-Cg alkyl group? is a 5- or 6^membered 

heterocyclic ring which contains 1 to 3 nitrogen atorr.s and 
may additionally contain a sulfur atom or -an oxygen atom; and 
is a carboxy group or a c -C alkyl croup which 

may l^e carboxy-substituted (wherein the carboxy group may be 
esterified) ] which comprises reacting a 

comoound of formula (VI) 



R 




HO-V^^^' S-@-NK, (VI) 



R' 



(wherein R^, and (Het) are as 

defined hereinabove) with a compound of formula (VII) 
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HOOC - (VII) 

(wherein is as defined hereinabove) or a reactive 
derivative thereof, and optionally converting the product 
to or from salt or ester form. 



9. 9. A process for producing a heterocyclic 

compound represented by formula (Ic) or a salt thereof 



jjqJQLch, S-(hTJ)-A-Y-COOH (Ic) 



(wherein is a C.-C« ^cyl group; R^ . is a 

1 8 



C -C alkyl group; O^et) is a 5- or 6-inembered 

1 8 v,^„^ 

heterocyclic ring which contains 1 to 3 nitrogen atoms and 
may additionally contain a sulfur atom or an oxygen atom; A 
is an oxygen atom, ', a sulfur atom or an imino group 

{-NH-); and Y is a C^-Cg alkylene group, a C^-Cg 

alkanoyl group, a carbbnyl group, or a group ©f 
formula: 



-tC»2^p-^2^ °^ -<CH2)p-S-lcH2)^- 
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(wherein p is an integer of 1 to 5, g is 0/ 1 or 2, 
r is an integer of 1 to 5; Z is a single bond or a C^-Cg 
alky 1 en e group which may contain an oxygen atom or a 
sulfur atom in the chain): provided that when the 
compound is substituted by a carboxy group ^ said 
carboxy group may be in the form of an ester] which 
comprises hydrolyzing a compound of formula (VIII) 

HoP-CH. S-9-A-r-COOR' 

wherein is an esterifying radical and, R^, R^, (Het) , A 
and y are as defined hereinabove, and optionally converting 
the product to salt form. 



